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TABLE l.-Free-air temperatures, relative hzcniiditics, aiid vapor prrssztres 

diiring Jum, 1928. 
TEMPERATURE ("C.). 

TABLE 1.-Free-air tt-naymatitrm, relatizv hic.naiditiee, and snpor premire 
diinnq Jitiu, 192S-Continiiod. 

VAPOR PRESSURE (mb.). 

I . I--) . I I 

24.8 +0.2 
24.7 +0.2. 

21.3 +0.5 
19.9 +o. 5 

14.5 +1.0 

5.3 + a 7  
2.2 + a 6  

- 2 0  -0.4 

229 + a 4  

187 +0.7 
17.4 +as 
11.4 + a 7  
a4 +ai 

Surface. - m... ... m... ... 
750.. .... 
1m. .... 
l$Xl..... 
2 m. ._. . 
3.500. .... 
4,m.. ... 
4m... .. 
5:oOO ......I I -6.01 +0.1) 1 ......I I 

Sm.. ... 
2'600.. ... 
bm.. ... 

...... ...... ...... ...... ..... ...... ...... ...... I -4.11 -2.1 

%.si + L O  23.4 -0.2 
25.71 +o.s 3.1 -0.2 
B.41 +0.4 20.3 -0.3 
21.S +0.3 1Y.O -0.6 
20.5 +0.3 lli.0 -1.0 
19.3 + a 4  14.3 -1.2 
1S.3 +0.7 12.9 -1.1 
10.1 +I o 10.5 -0.s 
13.71+1:~' 8.1 -0.4 

~ ~~~ 

RELATIVE HUMIDITY (<'I. 

I 

Be(era.. 
!Eo...... m...... 
750. ..... 
lo00 ..... 
2m ..... 
1'2 m... .. l:m ..... 
2'500.. ... 
3'000.. ... 
3' m... .. 
r'm.. ... 
4'500.. ... 
5'pw ...... 

77 +3... 
77 +3 
77 +3 
76 +3 
72 0 
Gs -2 
60 -1 
01 +5 
Go +5 
60 +G 
58 +7 
72 +23 ............ 

......... 
7.5 +10 
7s +9 
72 +i 
72 +7 
72 +9 
G9 +9 
59 + I  

51 

78 +i 54 
73 +5 
67 +2 43 
57 +3 43 
58 +1B 34 ......... 35 

I 

__ 

...... -31 

-SI 

+t 
0 

-1 
-5 

-SI -il 
-17;. . 
-16.. 

I 

........... ........... 

49 -3 
1s 0 
4.3 +4 
4s +19 
52 +25 ............ 

..... 
SOU.. .... 

.... ..... 

:$.ooO ..... 6.20 + O . i G i  
;I,XIJ _.._. 1.94 +n.w 
4.wl ..... 3.m +O.Byi  
A,!. mi... .. 
5 . m  ................. 

24.12 +0.65 

12.10 +O. 57 16.10 +O. 84 
10.19 -0.02 14.01 +O. 67 

8.5s +O. 32 
7.97 -0. 21; in. 90 +o. 52 
ti. 13 -0.51 

1.26 -1.41 

19.25 +1.01 
19.10 +I .  08 
17.20 +l. 36 
15.60 +l. 14 
14. IN +O. 77 
12. 50 +o. 35 
l0.W +0.01 
8. 05 -0.11 
5.41 -0.02 
4.12 +o. 30 
2.94 +O.G2 
2.@4+1.91 
2.51 +2.% 

......I ...... 
l I I I ! I I I I I I I  

TABLE 3.-Frm-air resultant witids (m. p .  8 . )  dii.ring June, 19%. 

Broken Arrow, Okla. Drexel, Nebr. GroesLmk Tex. 1 ROJr8lceIIteP;TUd. 
(233 meters.) (396 meters.) (217 me&.) (141 met&.) (215 metcrs.) 

- __---___ 
Mean. [ &year mean. Mean. I &yew mean. Mean. [ %year menn. I Mean. I &yew mean. Mean. I Fryesr m e n  1-1 I Altitude, 

w) ......... s.3-w. 
500 ......... 8.80 w. 
750 ......... 9.110 w. 
1,000.. ..... 8.W w. 
1250 ....... s.!ww. 
1:500.. ..... s. 260 w. 
2,000.. ..... 5.350 w. 
2,500. ...... 9.38' W. 
3,000. - ._. . - 5.420 w. 
3.500 ....... s 480 w. 
4.m ....... s : a  w.1 
4,500 ....... S.3ZD W 
5,000 .......I w. *I 

I 
l . i18.W 
... .Is. 480 
2.3's. 4s- 
3 5ls.470 
4: 1!8.51° 
4 38S.550 5: 01s. t i io 
6 0 ' S . W  
7: 11s. 790 
8. 5iS. SIo 

s.4 w 
IS. 81.. ... 

W. 2.4 K i i "  w. 2.4 s.750 w. 2.8S.7P 
W. 3.4;J.il" w. 3.6S.iIO w.: 4.4s.720 
W.1 5. 4 J. Xio 
1v.m 7.3 3.850 
W.! 6.1 r?. w,* w.' 7.8S.W w./ 9 . i d . t i t i o  
W.11.9S.69~ '. 17.i N.72 
.... 1 ............. .... ........ 

3.88. lio E. 
4.8 8.16" E. 
l i . O S . i D  E. 
7.28.3O E. 
7.1 8.10 m. 
i.6S.4° W. 
i.28.60 w. 
6. Y S. 7O W. 
6. S 5. 12O W 
6.3 S. 14O W 
6.3S.So W. 
7.6S.P W. 
7.2 S. 16O E. 

----I-.--.-- 

t'el.1 Dlr. 1Vel.l Dlr. p. 

T H E  WEATHER ELEMENTS. 
By P. C. DAY, Meteorologist,, in Charge of Division. 

PRESSURE ANI1 WINDS. 

The atmospheric circulation during June, as in the 
preceding month, and as may be espectecl in the wariner 
months of the year, was without sudden and important 
variations, and cyclonic and anticyclonic activity were 
both at  a low ebb c h i n  much of the month. While t,he 

glateau districts, the c clonic disturbances originntinw 

on account of rather persistent, thou h moderate, 

southeastern districts. 

ressure was frequent k y low over the Mountain and 

there were mainly unab I? e to advance far to the ea.stwarr$ 

anticyclonic conditions over the centra E: valleys and 

One of the most iinportnnt cyclones of t,he month, 
thou-gh not well defined, but accom anied by widespread 

part of the first decade. Heavy falls of rain accompanied 
this storm local1 in the central valleys and park of the 

scattered showers. As this disturbance was passing o 
the North Atlantic coast another rather iniportant 
c clone develo ed over the Southwest, and moved 

coasts by the 13th. This was likewise attended b wide- 
spread recipitation, though the notably heavy f J 1s were 

eastward. At Wichita, Kans., a 24-hour fall of nearly 

precipitation, iiioveil slow1 from t P le western mountain 
regions eastwnrcl to the At, r autic coast during the iniddle 

tF East, though t E e Southern States had usually on1 

s iy owly eastwar$ reaching the Middle and South Atlantic 

confine 8 mainly to the districts froni the central Plains 
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7 inches was measured on the mornin of the 9th, and 

while farther eastward Macon, Ga., reported nearly 7 
inches on the same dates. 

During the middle period of the month the pressure 
distribution favored local thunderstornis in widely 
separated districts. These were rather general over the 
Missouri Valley and Plains States on the 18th and 19th, 
and a ain in the Rocky Mountains and portions of the 

An important cyclone from the precipitation stand- 
point, though the pressure variations were mainly small, 
moved from the central valleys on the morning of the 27th 
to the Atlantic coast districts by the 29th. This brought 
some heavy rains in southern Georgia, northern Florida, 
and in the many sections of the Ohio and Mississippi 
Valleys. 

The average pressure for the month was main1 below 

eastern districts of both Canada and the United States. 
Over a narrow area in the Mississippi Valley, extending 
from the Gulf to the Canadian boundary, and along the 
enstern slope of the Rocky Mountains, the average 
pressure was generally slightly above normal. 

The June averages of pressure were mainly less than 
those for the preceding month, as is usually the case over 
most northern and western clistric.ts, but from the middle 
and southern Plains eastward the June averages, which 
usually are higher than those for Mi~y, were distinctly so 
durin this month. 5 winds fseyuently ticcompanied the nunierous 
thun erstorms as may be es  ected during heated periods, 
and s torm of a tornadic c aracter were reported from 
several localities, the full detnils of which appear in the 
table at  the end of this section or in special reports else- 
where in this issue. 

The prevailin wind sys tems of tlie various sections 

even distribution of pressure. 

Dallas, Tex., had nearly 5 inches on t I! e 10th and l l th ,  

Great PIP lains on the 20th t.0 32d. 

normal from the Great Plains westward and over t. K e more 

R 

were not strongy f developed, owing to the moderately 

His 

TEMPEUTURE. 

The month opened unseasonably cool over the far 
West with temperatures below freezing and injurious 
frosts on the 1st and 3d, over elevated portions of Arizona, 
Nevada, and Utah. At the same time moderate warmth 
was the rule over the districts from the Rocky Mountains 
eastward. By the middle of the first decade tempera- 
tures had generally risen to norinal in the far Wcst, and 
the 

Juring the week ended the 12th a rather widespread 
area extending from southern California northeastward 
to the Greilt Lakes and New England had tcmperatures 
moderately lower than noriiia.1, while in the far North- 
west, and from Texas eastward and northeastward to the 
middle Atlantic coast the averages were above normd. 
No unusual estremes of temperature were noted during 
this period. 

The week ending June 19 had some sharp ten] eraturo 

freezing weather was reported from Nevada, and by thc 
following morning unseasonably cool weather hiid over- 
spread much of the country from the Rocky Mountains 
westward. This condition, in somawhat modified forin, 
persisted during most of the week in the western districts 
and the average temperatures for that period, as a whole, 
ranged from 3 to 12 degrees below normal. To thc east- 
ward of the Rocky Mountains this wcek was on the whole 
warm in the Great Plains, upper Mississippi Valley, and 

were distinctly above to the eastward. 

changes in the far West, notably on the 13t i  Y when 

Great Lakes region, and articularly so over the Dakotas 
and eastern Montana, w i ere the averages ranged from 
G to 9 degrees above normal. Over the States south of 
the Ohio and east of the Mississippi, as well as those of 
the Atlantic coast, escept Florida, this week was mainly 
cooler than nornial. 

The following week, 18th to %th, continued cool 
nearly throughout in the districts to westward of the 
Rocky Mountains, the lowest temperature ever observed 
in June being reported from Phoenis, Ariz., on the 31st. 
To the eastward of the Rockies, however, the week was 
mainly warm, particularly in the eastern Great Plains, 
central valleys, and thence to thc Middle Atlantic States. 
In  these districts the week was almost continuously 
warmer and in mnny sections had longer periods of 
intense heat than ever before known in June. Many 
cases of death from heat prostrntion occurred and farm 
aninials in tlie fields suffered greatly. In portions of 
these districts the highest temperatures ever observed 
in June were recorded, while, as stated above, the lowest 
in June were being esperiencd at  points in Arizona. 

A chan e to cooler weather set in over the upper 
Missouri $alley about the middle of the last decade and 
the last few dags of the month were moderately cool over 
iacticnlly all portions of the country cast of the Rocky 

Eountains. In the fur West warm weather set in about 
the 5 t h  and continued at  the end of the month. 

For the month as a whole tlie average temperature 
was abore normal over all dist.ricts east of the Rocky 
Mountains save from the lower Mississippi Valley east- 
ward, where moderately cool weather continued as had 
been the case since February of the present year over 
inost districts east of the Rocky Mountains until the 

In portions of the Middle Atlantic 
gtates and thence to the Great Lakes and upper Mississippi 
Valley the n1ont.h was among the warmest of record for 
June, and in portions of Pennsylvania, New Jerse and 
Maryland it was the warmest June of record. 'fb the 
westward of the Rockies, save over a snidl area in the 
far Northwest, the month was nearly constantly cool 

ortions of Arizona and California it was the 
coolest and in Y une of record. 

Masimum temperatures of looo, or somewhat higher, 
were ohserGed in some portions of all the States except 
in the middle Gulf and near the Lake Superior region. 

The highest temperatures were recorded about the 
7th and Sth in portions of the east Gulf States; about 
the 20th to 27th in most other districts east of the Rocky 
Mountains and near the end of the month in the far 
West . 

The lowest temperatures of the month were re orted 
in the first few days in many portions of the P P ateau 
and Pacific Coast States; about the (5th to 9th in the 
Dakotas and parts of surrounding States; .from the 12th 
to 15th in the northeastern districts and parts of the 
far Northwest: on the 17th and 21st in Arizona and 
generally on the 29th to 30th in the q e a t  central valleys 
and Southeastern States. The readings on the last- 
mentioned dates were the lowest, or among the lowest, 
e.vcr observed so late in June in man sections of the 
middle Mississippi and lower Ohio $alleys and the 
Sou them States. 

resent month. 

.PRECIPITATION. 

Over the districts where rainfall in generous amounts 
is to be espected in Junc, there was on the whole no 
great deficiency over large areas, and the distribution 
was generally such as to favor agricultural and other 
interests, sive in a few localities. 
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I 
Width Loss' Valueof 

Time. of path of roperty i i  (yardsj. life. I gstroyed. 

There was entirely too much rain for current needs 
over considerable areas in Kansas, Oklahoma, and 
northern Texas, and great damage to crops and other 
interests resulted, particular1 in Oklahoma. In por- 
tions of the Middle and East 6ulf States there was like- 
wise a marked excess in precipitation, which, followin 
the heavy rains of the preceding month, caused materia 
loss or dama e to crops. 

recipitation alon the immediate Atlantic coast rom 
sor ide  to PennsyTvania. In  portions of this area, par- 
ticularly in eastern Pennsylvania, the month had the 
least precipitation for June in 50 years. 

In  general, preci itation was materially above normal 

Plains, and eastern slopes of the Rocky Mountains, 
where at  points in northern Tesas the reci itation was 

Plateau, where, in some localities, notably in northern 
Nevada, the total fall for the month was likewise the 

eatest for June of record. In  the western Canadian 
Eovinces, particularly those immediately to northward 
of Montana, the precipitation for the month was un- 
usually heavy, some stations reportin nearly 5 inches in 

a marked deficienc , and in the Great Lakes region and 
up er Mississjppi Galley a moderate deficiency esisted. 1 s  is usual in s u m e r ,  the precipitation was mostly 
the result of thunderstorms, and on account of their 
frequent local nature the monthly preci itation varied 

5 
On the ot E er hand, there was a marked deficienc in 

over portions of t K e middle Gulf States; in the Great 

the greatest ever reported in June; an 2 1  in t e Northern 

excess of tho normal. In  the west Gu 9 f States there was 

greatly within narrow limits. Some of t lp lese variations 

H 

Character of storm. 

by States are extraordinarily large, notably in Alabama 
the monthly recipitation ranged from 14.07 to 1.23 

to 0.00; and N0rt.h Dakota, from 10.37 to 0.91. 
inches; Texas, F rom 11.81 to 0.00; NemMexico,from 12.31 

.. 

P. m.. .... .... ...... 
Thunderstorm.. .. 

............ 
mud. 

P. in.. 1 ' Ele(.trical and 

... do.. ... .......... Thunderstorm.. .. 

SNOWFALL. 

In the high mountains of California snow fell on the 
15th and 16th; Tamarack, elevation 5,000 feet, reporting 
9 inches, and Lake Tahoe, elevation 6,230 feet, 4 inches; 
and more or less snow was reported also from the high 
ran es of Nevada, Utah, Oregon, and in the main ranges 

On account of moderately cool and frequently cloudy 
weather, snow melting was not so rapid as usual; there 
was, however, plenty of water for irrigation purposes in 
California as well as in other districts where a supply of 
water from melting snow is expected so late in the 
season. 

of t a e Rockies. 

RELATIVE HUMIDITY. 

Barn and many fences damaged.. ............ 
Trees and pol$s blown down. Some iq)ury to 

crops by hail. 

sim. Power plants damamp. 
Between 6al and 800 telephones out of commib 

ower 
lines damaped and a number of bulbngs 
stNCk by hghtning. Tobacco crop injured 

Telephone serwe crippled: light and 

hn hail 

Atmospheric moisture as expressed by the relative 
humidity was above normal over the greater 
the country, the escesses beinw most pronounce in the 
middle Plains, lower Missouri valley, and locally in the 
Central Gulf States and the far West. 

Along the Atlantic coast from Georgia to New Eng- 
land and general1 over the upper Ohio drainage area 

well below the normal, and portions of the Rocky oun- 
tain and Plateau States likewise has less than normal. 

l a r t  Of 

& and the Great La % es region the relative humidit was 

I ... do Electricaland rain. 

4 p. m.. .. ........ ............ Wind.. ........... 
.......... 1,500 ..... do. ........... 

SEVERE LOCAL STORMS, JUNE, 1923. 
[The table herewith containssuch data as have been received concerningseveral local storms that occurred during themonth. A more wmpletestatement will appear in the Annual 

Report of the Chief of Bureau.] 

.."... 
Poles blanm down, !ightiiig service cut off; 

Considerable property damage.. ............. 

telephone service m led 

cellnrs flooded. 
Trces uprooted and buii$nk damaged. Many 

PhW. 

2 p. m .................................. 
............................. l0,OaO 

..................... I _I_ ' I  ................. 

Cheyenne, Wyo.. ........... 
Carlsle, Pa ................. 
Fort Wayne, Ind ............ 
Hartford, Conn .............. 

Thunderstorm .... Oil tank stniek by lightning causing disas- 
trous Era: 14 men injurwl trna 11 families 
clriven Irom homes. 

Winasnurain .... Trees, telephone poles. and shop windows 
damaged. 

Thunderstorm.. .. Cnneral damage estimated at several thousand 

Eastern Washington. ....... 
New. York, N. Y., and 

Hoxle and Walnut Ridge, 

Roswell, N. Mer.. .......... 
Macon, Ga ................... 
South central Kansas.. ..... 
Ssn Juan Baah, Colo ........ 

Tallula, 111.. ................ 
Pittsburgh, Pa.. ............ 

wcmity. 

Ark. 

Fond Du Lac, Win .......... 

Moorhead, M i m .  ........... 
Clarksvllle, Tenn... ......... 
Lovell, Wyo ................ ............ 1,760 ..... .) 5,oM) 1 1 ;  .......... -!. .............. -3.. .......... ....................................... 

............................ 1 -  255,ooO 

.......................... _,. ........... 

..................... 7 ............ 

P. m .................................. 
P. m ................ I 1 . 3a0,oOO 
...................................... 

Clymer Pa .................. 
Washin\ton apd Frederick 

New York State (greater por- 
Cinu~t~es, bfaryland. 

t i  OD. 
Adam County, N. Dak ..... 

dollars. 
Tornado. ......... Details of damage not reported. Path 7 miles 

Wind. S i  houses damaged.. 
Thunderstorms. .. A numbor of dsPllings and barns damaged 

..... do.. ........... IIeavy damage; prin?ipally to crops... ........ 
Tornado .......... Trees and buildings damaged and wim 

............ IW. ......................... 

and Cm%erable mlnor damage.. ................. 

m d  trans uprooted. 

ta led. 
Electdeal 

hfiil. 
Wind. ............ Considerahle damage to trees and wires.. ..... 
Thunderstorms. .. Orchards injurodand forest trees blown down., ..... do ............. Heavy property damage.. .................... 

Sprjngtield, Mass. (vicinity 
Of). 

Rochester N Y ............. 
Niagara cbun'ty N. Y ....... 
southern wiscohsin ......... 

Date. 

- 
3 

3 

6 

6 

B 
G 

0 

S 
10 

14 

1617 

18 

1s 

19 

a2 
22 

2a 
23 
23 

24 

w 
24 

a 
2.5 
25 

Remarks. 

I P. in.. ... _I. ........ .... ...... __ I  Several houses, hams, and outbuildings de- 

. ..do. .... ........ , ..... ........... Wind and rain.. ... 
. .do. ..... .......... 1 ................ .do. ........... 

W h d  and sand.. . 
8,OOO Wind and electri- csl. P . m  i ...... I ................. 50,OaO Windandhail .... 

stroyed. 

estimated at thousand: ofdollars,. 

aged. Several personsinjured. 

highways blocked. 

grounds d8mag.d. 

Damage to merchandise dwellings and streets 

Town of Perk devastated, other nllagea dam- 

Housesand barnsunroofed; treesuprootedand 

Many tents destro ed and buildlugs a t  fair 

Heavy damagc to  bluldingsand crops.. ....... 

Authority. 

Official, U. S. Weather 
Bureau. 
Do. 
Do. 

Do. 

Spokesman Review (Spe 

Timas (New York). 
h u e ,  Wash.). 

OfACzal, u. 6.  weather 
Bureau. 

Do. 

Do. 
Wichita Eagle (I;ans.). 

Post (Denver, Colo.). 

Wlmonsin State Journ8l 
Madison, Wis.). 

Okcial, U. 8. Weather 
Bureau. 

Do. 

Do. 
DO. 
DO. 
Do. 
Do. 

DO. 

Daily News (St. Paul,Yinn.) 

Omdal, U. 8. Weather Bii- 
reau. 

Do. 
Do. 
Do. 


